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Spectrum of Support for Data Movement and Analysis in Big Data Science

Network Management and Control
E-Center & ESCPS

Performance Optimization and Tools
G-Netmon & MDTM

Social Portal on Site Network Issues

E-Center

4 E-Center A e e e Dashboard

Provides end-to-end and hop-by-hop network FNAL status

Network path performance weather map

Multicore-Aware Data Transfer Middleware (MDTM) - Harnessing Multicore Parallelism to Scale Data

Movement Toolkits
MDTM is a user-space resource scheduler that harness multicore parallelism to scale path data extending across multiple network
domains

[ ] [ ] . u_ I:;.EIEE-'..I'.ar'_! I:Iat_ﬁ S \"H 2011:;*01
data movement toolkits at multicore systems. e : Site activity R
HEhCS =iere everse
S Issue FNAL to BNL, 2011-06-06 05:00:00 - 20114 i oo e g 221
L] L] L] L] L] h 1 H B
. . T Portal for end users to capture and discuss = ERIULULILLIART T D pe esteopularcontent
= Data Transfer-Centric Schedulin g an d Resource Mana gement Ca Pa bilities. on Data Transter | wosd | : i TS e e e oD D D D D oD oD D T e —— e FNAL (o BN 2011.06.06 05:00:00 -
- & 0 - - : " m "

- admin commented on Hello, conference attendees! 3 weeks, 1 day ago 2011- 06 o7 05 00:00 (UTC)

network path-related issues and
interpretation of e srse e

Multicore-Aware Data Transfer Middleware
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Traffic forecasting capability for user-specified
network paths
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" A combination of multicore and manycore technologies

® Site network abstracted by unified sets of rules
describing dynamic changes of site’s network
configuration

® Multiple types of rules (L3-interfaces, ACL, QoS
class, policer) with defined set of operations

— Uncontrolled segment (dedicated/over-provisione

— ESCPS controlled segment
—  Wide virtual circuit (OSCARSs)
® Library of rule’s templates being created for

selected network technology used at different sites

High Performance Data Program (HTDP) 100GE Test and Evaluation Environment

Mission Focus ESnet Advanced Network Initiative (ANI) 100GE Testbed

Mission of the High Throughput Data Program (HTDP) at
Fermilab is to prepare the Laboratory and its stakeholders for
100GE infrastructure.

Test the performance and identify gaps in the Grid Middleware
used by Fermilab stakeholders on the 100GE testbed operated
by ESnet’s Advanced Networking Initiative (ANI)

Performance Analysis on ANI 100Gb/s Testbed

Grid Middleware Performance On ANI 100Gb/s Testbed
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Lots Of Small Files (LOSF) Problem on 1Gb/s v/s 100Gb/s

At 100Gb/s, Medium Is The New Small

GridFTP Performance on ANI 100Gb/s Testbed
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Reference: John Bresnahan, Michael Link, Rajkumar Kettimuthu, Dan Fraser, lan Foster; “GridFTP Pipelining”, In
the proceedings of Teragrid 2007 Conference, Madison, WI, USA
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Squid Performance on ANI 100Gb/s Testbed
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XrootD Performance on ANI 100Gb/s Testbed

- Dashed lines indicate scaled performance
based on measurement using 10Gb/s
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Shortcomings of the GridFTP Pipelining Mechanism

The implementation of pipelining in GridFTP works only for third-party whole directory transfers.
File list transfers invoked with pipelining enabled still incurs latency-induced overheads.
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Third-party Server-to-Server file transfers eliminated Client-to-Server file transfers

invoked with pipelining enabled (no pipelining)

= Six hosts, three each at NERSC & ANL (RTT: 54ms). Each host has four 10 GE NICs.
= Test Datasets: Files from 8KB to 8GB increasing in power of 2, split into three sets, small, medium and large. Each dataset
contained files of different sizes.

ANI Middleware Testbed
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100GE at Fermilab
" Dedicated 100 GE wave into Fermilab (ESnet ChiExpress MAN)
= 100 GE connection will be used for R&D, connecting Fermilab to ESnet ANI testbed.
" [ocal testbed at Fermilab will include 10GE & 40GE host systemes.

HTDP Future Plans
= Facilitate performance testing before moving 100 Gb/s to production -
o Redo ANI tests using local testbed
o Test the performance of other Grid Middleware tools like dCache with NFS4, CVMES, IRODS, etc., based on
stakeholders needs




